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Background Wrist injuries are the most common type of injury
sustained while snowboarding, with 2500 Swiss snowboarders
injuring their wrist or forearm annually. The effectiveness of
wrist protectors in preventing these injuries is scientifically
proven, yet the use of wrist protectors has decreased 17%
over the last 10 years, to 25% in 2018.
Objective To identify barriers to the use of wrist protectors
among Swiss snowboarders in order to promote their use in
the future via specific measures.
Design Face-to-face interviews were conducted on the slopes
of 21 ski resorts in Switzerland in the 2017/18 winter season
using a standardized questionnaire including information about
demographics, snowboarding skills, and snowboarders’ behav-
iour regarding the use of wrist protectors.
Setting Recreational sport.
Participants 721 snowboarders (mean age: 28±9.1 years, 34%
females) residing in Switzerland (aged �15 years) were
included in the study. The response rate was 79%.
Main Outcome Measurements The prevalence of and barriers
to wrist protector use.
Results In this study, a total of 16% of the snowboarders used
wrist protectors. We found a difference between adolescents
(15–17 years) and adults (�18 years): 28% vs. 15%
(p=0.001). However, no difference was found concerning sex
or skill level. The most important barriers to the use of wrist
protectors were a belief that they increase injury risk (22%),
that they aren’t effective (18%), or that they are uncomfort-
able (16%).
Conclusions In Switzerland, snowboarders are badly informed
about the efficacy of wrist protectors and a minority of snow-
boarders use them. Therefore, further efforts will be taken in
Switzerland to adequately inform non-users. Future prevention
measures are planned to ensure that only effective protectors
are available on the market and to target the lack of knowl-
edge among snowboarders and suppliers.
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Background Rhythmic gymnastics (RG) is an Olympic sport
that demands high training volume from early age. RG com-
bines elements from ballet, artistic gymnastics and modern
dance with manipulation of hand-held apparatus. Most ele-
ments require extreme flexibility and strength.
Objective We investigated the extent of, and risk factors for,
injuries among competitive Norwegian rhythmic gymnasts.

Design Prospective cohort study.
Setting Norwegian rhythmic gymnasts at national and interna-
tional level.
Participants One-hundred and seven out of 133 (80.5%)
female rhythmic gymnasts participated (mean age: 14.5 years
(SD 1.6), mean BMI: 18.9 (SD 2.2)).
Interventions All gymnasts completed a baseline questionnaire
and the ’Triad-Specific Self-Report Questionnaire’. Injuries, ill-
nesses and training hours were recorded prospectively for 15
weeks during preseason using the ’Oslo Sports Trauma
Research Center Questionnaire on Health Problems’ (OSTRC-
H2).
Main Outcome Measurements Prevalence and incidence of
injuries (all physical complaints) and illnesses.
Results Gymnasts’ response rate to OSTRC-H2 was 97%.
Mean overuse and acute injury prevalence were 37% (95%
CI: 36% to 39%) and 5% (95% CI: 4% to 6%), respectively.
Incidence was 4.2 overuse injuries (95% CI: 3.6 to 4.9) and
1.0 acute injuries (95% CI: 0.5 to 1.6) per gymnast per year.
Overuse injuries in knees, lower back and hip/groin repre-
sented the greatest burdens. Previous injury increased the odds
of injury (OR 30.38, (95% CI: 5.04 to 183.25)), while
increased age (OR 0.61 per year, (95% CI: 0.39 to 0.97))
and presence of menarche (OR: 0.20, (95% CI: 0.06 to
0.71)) reduced the odds of all injuries and substantial injuries,
respectively.
Conclusions Overuse injuries were common among Norwegian
rhythmic gymnasts. Younger gymnasts had higher all-injury
risk. Gymnasts who were not menstruating had higher sub-
stantial injury risk. Injury prevention interventions should start
at an early age and focus on preventing knee, lower back and
hip/groin injuries.
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Background The occurrence, etiology and clinical presentation
of respiratory viral infections in elite athletes is unclear.
Design A prospective controlled follow-up study.
Objective Do elite athletes have an increase in risk of acute
respiratory viral illnesses?
Setting We followed respiratory viral infections in Team Fin-
land during 2019 Nordic World Ski Championships and in
sex and age-matched controls in Finland.
Participants 26 athletes, and 36 staff members. 52 control sub-
jects were adjusted for age sex and number of children.
Intervention Nasal swabs were taken from team members on
days 1, 7 and 13 during the Games which lasted 14 days.
Respiratory symptoms were recorded daily. At the onset of a
symptom two nasal swabs were taken. One swab was analysed
within 60 minutes using a point-of-care test (POCT) for 15
viruses. The other swab was tested for 16 viruses in
laboratory.
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Results Respiratory viruses were detected in 35%, 36% and
25% of the athletes, the staff members and the controls,
respectively. Ten out of 26 (38%) athletes and 6 out of 36
(17%) staff members and 3 out of 52 (6%) controls experi-
enced symptoms of respiratory infection. Asymptomatic infec-
tions were identified in 4%, 19% and 21%, respectively. The
etiology of respiratory infections was detected in 84% of the
cases. Four virus clusters were identified caused by rhinovi-
rus, coronavirus 229E and NL63 and respiratory syncytial
virus B. The clinical presentation of the infections in athletes
was mild and the median duration of symptoms was 5.5
days. One athlete lost a competition due to a viral respira-
tory infection.
Conclusions The athletes had a 6-fold increase in risk of ill-
ness compared to normally physically active controls. The ath-
letes had significantly less asymptomatic infections compared
to staff and controls. Despite the infection prevention proto-
cols, viruses circulated actively within the team.

028 ABSTRACT WITHDRAWN

029 DOES ACUTE FATIGUE NEGATIVELY AFFECT THE LOWER
EXTREMITY INJURY RISK PROFILE? A SYSTEMATIC AND
CRITICAL REVIEW

1Jo Verschueren, 1Bruno Tassignon, 1,3Kevin De Pauw, 1Matthias Proost, 1Amber Teugels,
1Jeroen Van Cutsem, 1Bart Roelands, 2Evert Verhagen, 1,3Romain Meeusen. 1Human
Physiology and Sports Physiotherapy Research Group, Faculty of Physical Education and
Physiotherapy , Vrije Universiteit Brussel, Brussels, Belgium; 2Amsterdam Collaboration on
Health and Safety in Sports, Department of Public and Occupational Health, Amsterdam
Movement Sciences, Amsterdam UMC, Vrije Universiteit Amsterdam, Amsterdam,
Netherlands; 3Strategic Research Program Exercise and the Brain in Health and Disease: the
added value of Human-Centered Robotics, Vrije Universiteit Brussel, Brussels, Belgium

10.1136/bjsports-2021-IOC.27

Background Acute fatigue is hypothesized to alter injury risk
profiles by affecting intrinsic risk factors (i.e. postural control,
hamstring strength). However, no systematic overview exists
that merges the insights of prospective lower extremity injury
risk profiling with the effect of acute fatigue on functional
test performance.
Objective The objective of this review was to identify the
influence of acute fatigue on prospectively determined modifi-
able intrinsic risk factors for lower extremity injuries and to
determine if individual fatigue outcomes should be integrated
within an athlete centred injury risk profile and prevention
strategies.
Design Systematic review
Methods PubMed (MEDLINE), Web of Science, PEDro, and
Cochrane Library were searched until 29 May 2019. Studies
were eligible when the study outcomes encompassed intrinsic
modifiable risk factors, an acute fatigue intervention, and
included healthy athletes or physically active people. Intrinsic
modifiable risk factors were identified through recent system-
atic reviews and meta-analyses. Referenced original research
papers were used to determine outcome measures associated
with increased injury risk.
Main Outcome Measurements Acute fatigue effect on the
intrinsic modifiable risk factors for lower extremity injuries.

Results Forty studies reported acute fatigue effects on modifi-
able risk factors, with eight studies matching all criteria for
data-extraction. Acute fatigue can decrease single leg postural
control, decrease ankle joint position sense, decrease isokinetic
strength of hamstring and quadriceps muscles and can affect
isokinetic H:Q ratios.
Conclusions Acute fatigue affects prospective intrinsic modifi-
able risk factors, indicating an altered injury risk profile for
lateral ankle sprain, patellofemoral pain syndrome and ham-
string injuries when fatigued. Current data does not allow
conclusions for non-contact ACL injury risk. Clinicians
should consider acute fatigue responses as part of injury risk
profiling strategies. Future research should allow for individ-
ual fatigability as a relevant injury risk outcome and merge
insights from athlete centred injury risk profiling and fatigue
research.
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Background There is currently limited evidence identifying the
mechanism of Achilles tendon rupture (ATR). Identification of
this mechanism would aid rehabilitation and injury prevention
strategies.
Objective Determine the movement pattern (mechanism of
injury) for ATRs.
Design A systematic video search was completed of all publicly
available videos capturing ATR. Identified videos were then
analysed in slow motion by three blinded reviewers.
Setting Subjects of any athletic level participating in sporting
events where included.
Patients (or Participants) Any subject suffering a verifiable ATR
captured on video. Ruptures were verified either by self-report
or media release in the case of athletes. A total of 495,120
eligible videos where identified, with 57 separate ATR events
being retained for data analysis.
Interventions (or Assessment of Risk Factors) An initial review
was used to develop an understanding of important variables.
These included Ankle, knee, Hip and trunk movements, Plan-
tar flexor muscle activity (eccentric/concentric), contact/non-
contact, sporting activity, age, gender and where possible activ-
ity duration prior to rupture.
Main Outcome Measurements Identification of the mechanism
(description of the movement pattern associated) ATR.
Results A total of 57 subjects with confirmed ATR were iden-
tified. Various sports were associated with ATR’s, field sports
accounted for 27 whilst other sports accounted for 30. High
load eccentric activity of the plantarflexor muscles was identi-
fied as occurring in all injuries. This was associated with dor-
siflexion of the ankle and concurrent knee extension in 100%
of subjects. Hip extension was only identified in 86% of sub-
jects and 91% of ATR’s were non-contact.
Conclusions The injury mechanism for Achilles tendon rupture
involves dorsiflexion of the foot with knee extension, whilst
the plantarflexor muscles are eccentrically contracting. Further
research is required to determine if the addition of a similar
movement/motor control task would improve rehabilitation or
serve as an injury prevention strategy.
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